We claim: 

1. An electrically operated memory element, comprising: 

a volume of memory material programmable to at least a first 

/ 

resistance state and a second resistance state; and 

a conductive sidewall spacer in electrical communication with 
said memory material, said conductt^e^ sidewall spacer including at 
least a first region having a /i\rfit resistivity and a second 
region having a second resistivity greater than said first 
resistivity. 



2. The memory element/of claim 1, wherein substantially all of 
said electrical "communication is through at least a portion of an 
edge of said conducive sidewall spacer. 




3. The memory element// ag^claim 2, wherein said second region is 
adjacent to said edge portion, said first region is remote to said 
edge portion, 



4. The memory element of claim ¥, wherein said second region is 
adjacent to said memory materia^ said first region remote to said 
memory material. 

5. The memory element 9f , \cMim 1, wherein said memory material 
is adjacent to at leas^ a portion of an edge of said conductive 
spacer . 



fin 



The memory element p f ^l^dfm 5, wherein said second region is 



adjacent to said edge p 
edge portion. 



.on, said first region is remote to said 




7. The memory element of claim 2, wherein said/edge is a top 
edge of said conductive sidewall spacer. 

8. The memory element of claim 5, where/h said edge is a top 
edge of said conductive sidewall spacer. 

9. The memory element of claim/ 1, wherein said conductive 
sidewall spacer is formed on aljsira^wall surface selected from the 
group consisting of trench, via^Xm^sa, and pillar, 

10. The memory element /of claim 1, wherein said conductive 
sidewall spacer is single-layered. 




11. The memory element of claim 1, wherein said conductive spacer 
has a narrowed wiath adjacent said memory material. 



12. The memory element oftff cl/im 1, wherein said conductive 
sidewall spacer includes ai^feast one columnar portion protruding 
toward said memory material^ 
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13. The memory element of claim 1, wherein said ''memory material 
is a phase change material, 

14. An electrically operated memory element^ comprising: 
a volume of memory material programmable to at least a first 

resistance state and a second resistance state; and 

a conductive liner in electrical communication with said 
memory material, said conduct iVte/^Lner including at least a first 
region having a first resistivity and a second region having a 
second resistivity greater tlnan said first resistivity. 

15. The memory element/of claim 14, wherein substantially all of 
said electrical communication is through at least a portion of an 
edge of said conductive liner. 




16. The memory element of /cl J £^»'l5, wherein said second region is 
adjacent to said edge portdVofT, said first region is remote to said 
edge portion, 



17. The memory element of claim ^kv^herein said second region is 
adjacent to said memory material/ ^a/d first region remote to said 
memory material. 
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18. The memory element of claim 14, wherein said memory material 
is adjacent to at least a portion of an edge ofjfs^id conductive 
liner. 




19. The memory element ojt #^£0^18, wherein said second region is 
adjacent to said edge portM!Jbn, said first region is remote to said 
edge portion. 



20. The memory element of claim 15, whereinr said edge is a top 
10 edge of said conductive liner. 
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21. The memory element of claim 18, wherein said edge is a top 
edge of said conductive liner. 



m 
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22. The memory element of claiifX 1/4, wherein said conductive 

A, 

sidewall spacer is formed in a via ^i: a trench. 



23. The memory element of claim 14, wherein said conductive liner 
is single- layered. 

24. The memory element of claim 14, wherein said conductive liner 
is cup-shaped having an Vopen-end adjacent said memory material. 
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25. The memory element of/piai^n 14, wherein said conductive liner 
includes at least one ^Jjmmnar portion protruding toward said 
memory material. 



26. The memory element of claim 14, where/n said memory material 
is a phase change material. 



27. An electrically operated memory 




, comprising: 



a volume of memory material programmable to at least a first 
resistance state and a second resistance state; and 

a contact layer in electrical communication with said memory 
material, substantially all Lt said electrical communication 



occurring through at least 
layer, said contact layer i 




tion of an edge of said contact 
ing at least a first region having 



a first resistivity and a second region having a second 
resistivity greater than y/aid first resistivity. 
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28. The memory element of claim 27, wherein said second region is 

/ 

adjacent to said ed,ge portion, said first region remote to said 
edge portion. 



29. The memory element of claim 27, wherein second region is 
adjacent to sa^d memory material, said first region is remote to 
said memory material. 
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30. The memory element of claim 27, wherein said ^contact layer is 
substantially vertically disposed. 

31. The memory element of claim 27, wherein/said contact layer is 
5 substantially perpendicular to said memory /material 

32. The memory element of claim 27, wtserein said contact layer is 
a sidewall layer. 

10 33. The memory element of claim fll , wherein said memory material 
jrj is a phase change material. 
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34. An electrically operated/^pmory element, comprising: 

a volume of memory material programmable to at least a first 

resistance state and a sec©nd resistance state; and 

a contact layer in electrical communication with said memory 



material, said memory material adjacent to at least a portion of 
an edge of said contaot layer and remote to the remainder of said 
contact layer, said/contact layer including at least a first 
region having a first resistivity and a second region having a 
second resistivity/greater than said first resistivity. 



35. The memory /element of claim 34, wherein said second region is 
adjacent to sa/d edge portion, said first region is remote to said 
25 memory material. 
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36. The memory element of claim 34, wherein saod second region 
is adjacent to said memory material, said tirjst region is remote 
to said memory material. 

5 

37. The memory element of claim 34, wherein said contact layer is 
substantially vertically disposed, 

38. The memory element of claim 3/§T'"wherein said contact layer is 
10 substantially perpendicular to said memory material. 
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39. The memory element of /claim 34, wherein said contact layer 
comprises a sidewall layej^ 



355 40. The memory element of claim 34, wherein said memory material 
Q is a phase change ma/erial. 
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41. A method of making an electrically operated memory element, 
comprising the steps of: 

providing a layer of conductive material; 

increasing the resistivity of a portion of said layer, said 
layer portion including at least a portion of an edge of said 
layer; 

depositing a memory material adjacent said edge portion, said 
memory material programmable to a first resistance state and a 
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second resistance state. 

42. The method of claim 41, wherein said increasing the 
resistivity step comprising the step of altering the dopant level 

5 of said layer portion. 

43. The method of claim 41, wherein said increasing the 
resistivity step comprises the step of implanting ions into said 
layer portion. 

10 

p 44. The method of claim 41, wherein said increasing the 
resistivity step comprises the steps of: 

fU 

^ removing said layer portion to form a recess in said layer; 

1 v. : 

and 

*— h 

'16 filling said recess with a material having a resistivity 

greater than the resistivity of said layer portion. 

rs: = 
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m 
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□ 45. The method of claim 41, wherein said memory material is a 
phase change material. 

20 

46. A method of making an electrically operated memory element, 
said method comprising the steps of: 

depositing a conductive sidewall layer onto a sidewall 
surface; 

25 forming a top edge to said sidewall layer; 
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increasing the resistivity of a portion of said sidewall 
layer, said sidewall layer portion including at least a portion of 
said top edge; 

depositing a memory material adjacent said top edge portion, 
5 said memory material programmable to at least a first resistance 
state and a second resistance state. 

47. The method of claim 46, wherein said increasing the 
resistivity step comprises the step of altering the dopant level 
10 of said layer portion. 

01 48. The. method of claim 46, wherein said increasing the 

{ ttj 

£3 resistivity step comprises the step of implanting ions into said 

> : : 

p; layer portion. 
?5 
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fer 49. The method of claim 4 6, wherein said increasing the 

\y resistivity step comprises the steps of: 

Hi 

O removing said sidewall layer portion to form a recess in said 

sidewall layer; and 
20 filling said' recess with a material having a resistivity 

greater than said sidewall layer portion. 

50. The method of claim 49, wherein said removing step comprises 
an etching step. 

25 
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51. The method of claim 46, wherein said memory material is a 
phase change material. 

52. A method of making an electrically operated memory element, 
5 comprising the steps of: 

forming a conductive sidewall spacer or a conductive sidewall 
liner; 

increasing the resistivity of a portion of said spacer or 
liner, said spacer or liner portion including at least a portion 
10 of an edge of said spacer or liner; and 

^ depositing a memory material adjacent said edge portion of 

■J: said spacer or liner, said memory material programmable to at 

»*= = 

'jf least a first resistance state and a second resistance state. 

CIS 53. The method of claim 52, wherein said increasing the 
"Q resistivity step comprising the step of altering the dopant level 
'm of said spacer or liner portion. 

is: 
I 

54. The method of claim 52, wherein said increasing the 
20 resistivity step comprises the step of implanting ions into said 
spacer or liner portion. 
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55. The method of claim 52, wherein said increasing the 
resistivity step comprises the steps of: 

removing said layer portion of said spacer or liner to form a 
recess in said spacer or liner; and 

filling said recess with a material having a resistivity 
greater than the resistivity of said layer portion. 

56. The method of claim 55, wherein said removing step comprises 
an etching step. 

57. The method of claim 52, wherein said memory material is a 
phase change material. 

58. The method of claim 52, wherein said edge is a top edge. 
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